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4 Wector geomstry: express vectors in terms of thoss aiven -

ABCD is a rectangle and Ois the midpoint of [4B].

A o B

Express each of the following vectors in terms of OC and OD

@ D .
® od
() 4D
Working.
Answers:
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- ¥ Combing vectors: use magrituds & drection -
The vectors T, ; are unit vectors along the x-axis and y-axis respectively.
The vectors 7 =—7+27 and v =37 + 57 are given.
(a) Find g 27 interms of { and 7.
A vector ¥ has the same direction as # + 27, and has a magnitude of 26.
(b) Find w interms of 7 and 7.
Working
Answers:
@
®)
(Total 4 marks)
b i v
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— (6%
The circle shown has centre O and radius 6. 04 is the vector | g
W

— . -6
OB is the vector | | and
L0

75
— . 5
oc 1sthevamvr| .

J\‘MJ

[2]

(a) Verify that 4. B and C lie on the circle.

@)
(b)  Find the vector 4C.
@
(c) Using an appropriate scalar product. or otherwise. find the cosine of angle 0AC
@)
(d) Find the area of triangle ABC. giving your answer in the form a./11 . wherea = IN-
)
(Total 12 marks) i
P i B
Item 3 of 52 in Question Finder, total marks: 512, time allowed: 537 min
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NI35111 O 2D wectors, Scalat product @5 4 = ) .
23 (R el e e J LR
The quadrilateral OABC has vertices with coordinates O(0, 0), A(5, 1), B(10, 5) and C(2. 7).
(2) Find the vectors OF and 4C.
(b)  Find the angle between the diagonals of the quadrilateral 04BC.
Working
Answers:
@
(b)
(Total 4 marks)
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23 Find linest combination LR
The vectors u, v are given by u=3i + 3j, v=i-2j.
Find scalars a b such that a(u ++) = 8i+ (5 - 2).
Warking:
Answer. £
(Total 4 marks)
P it S
Item 5 of 52 in Question Finder, total marks: 512, time allowed: 537 min
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-l MO0 S1107 O 2D vectars, Equation of a line @1 4 T
ol Find equation given two points
Find a vector equation of the line passing through (-1, 4) and (3, —1). Give vour answer in the
formr = p + td wheret = B.
Working:
Answer
(Total 4 marks)
b i v

Item B of 52 in Question Finder, total marks: 512, time allowed: 537 min
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Vectors J Guidance J Qu o) Application to tiavel problam
Topes [=| Pa
M99.51.13 O 2D vectors

o4
Wector geomstry: sxpress vectors in term: displacement due north.

1M39.51.18 © 2D vectors, Vector alge @4
Combine vectors: use magnitude & directi

=N 0
In this question. the vector | ! | km represents a displacement due east. and the vector ‘ 0 ‘ kma
\0) ey

Two crews of workers are laying an underground cable in a north—south direction across a desert.
M3952 A4 O Solution of hianales, 20 ®12 At 06:00 each crew sets out from their base camp which is situated at the origin (0. 0). One crew
Pasition vectors; sealar product; area of b is in a Toyundai vehicle and the other in a Chryssault vehicle.
N99.51.11 © 20 vectors, Scalar prod ®5
Find angls betwesn two vector:

. . (18)) . [36) 3
MO0.51.08 O 2D veclars, Vector alge @4 The Toyundai has velocity vector | | tm b~ and the Chryssault has velocity vector ‘ ‘lcm
Find lingar combination \24) 16
MO051.07 © 2D wectars, Equation of @4 i
Find equation given two points
MOD.5205 O 2D vectors 24 (a) Find the speed of each vehicle
Application to tiavel prablem ) @
NOO0.51.05 © Equation of a line @4
w (b) () Find the position vectors of each vehicle at 06:30. =
NOD.51.13 © 2D vectors @4 @) 1
Accurate drawing

(i) Hence or otherwise, find the distance between the vehicles a1 06:30.
 Untitled @

(c) At this time (06:30) the Chryssault stops and its crew begin their day’s work. laying cable
in a northerly direction. The Toyundai continues travelling in the same direction at the same
speed untll it is exactly north of the Chryssault. The Toyundai crew then begin their day’s
work, laving cable in a southerly direction. At what time does the Toyundai crew begin
laying cable?
@

(d) Each crew lays an average of 800 m of cable in an hour. If they work non-stop until their
Tunch break at 11:30, what is the distance between them at this time?

@
(e)  How long would the Toyundai take to refurn to base camp from its lunch-time position,

assuming it travelled in a straight line and with the same average speed as on the morning
journey? (Give your answer to the nearest minute.)

. i
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Standard Level

File Edit View Inset Tools Window Help

o= \ \ | 9@ ¢ g

: Viewer =
amian s s al e POS1.08 O Equation of 5 lins @1 M
Hik i ;
Vectors .| [Guidance .| [Quest It =< i
. . e . 2 o o
Types || Paper A line passes through the point (4,—1) and its direction is perpendicular to the vector | 3 | Find the
\3/
NIIST.T1 O 2D vectars, Scalar prod @5 i L. . . . ki
Find anle betwesn two vectors equation of the lne in the form @ + &y = p. where a. 5 and p are mtegers to be determmed.
MO0.51.04 © 2D vectors, Vector alge @4
Find linear combination Worling:

MO0.51.07 © 2D vectors, Equation of @4
Find equation given twa points

MO0.52.05 O 20 vectors o224
Application to tiavel problem

NOO0.51.05 © Equation of a line @4
Find equation

NOD.51.13 © 2D vectors @4
Accurate drawing

NO0.52.04 © 2D vectors, Equation of @24 N
Application to twa aircraft Answer

P0.51.05 © 2D vectors, Scalar prod @4
Find angle between given vectors

P0.51.08 O Equation of a line @4
Find in cartesian farm (Total 4 marks)
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NO052.04 O 2D wectors, Equation of @24
Epplication to wo aicraft

PD.51.05  © 2D vectors, Scalar prad ©4
Find angle between given vectors

P0.51.08 O Equation of a line o4
Find in cartesian form

PO.52.02  © 2D vectors, Vector alge @24
Application to ships

M01.51.10 © 2D vectors, Scalar prod @4
Find angle between twa vectors

M01.52.03 @ 20 vectors, Equation of @17
Application to model cars collding

NO1.51.02 © 2D wectors, Equation of @4
Gt basn piints fine: squation of line

NO1.51.11 B 2D vectors, Scalar prod @4
Secalar product leading to quadratic equation)
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(a) Write down the quadratic equation which the two values of x must satisfy.

(b}  Find the two values of x.

Working:

Answers:

@

®)

(Total 4 marks)
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e J EreEED J Quest > Sialar product leading b quadiatic equation
[ 2x (x+1) . i
Tupes o | Faper The vectors | ‘ and ‘ | are perpendicular for two values of x.
=3/ LS
NOD.51.13 O 20 vectors o4
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MO2.51.05 © 2D wectars, Equation of a lins
Convert equation to cartesian form

POS1.05 O 2D vectors, Scalar prod @4
Find angle betwesn given vectors
FOS1.08 OEquaionofaline @4
Find in cartesian form

P0.52.03 © 2D vectors, Vector alge ©24
Application to ships

M01.51.10 © 20 wectors, Scalar prod &4
Find angle between two vectors

M01.52.03 B 2D vectors, Equation of @17
A pplication to modsd cars coliding

N1.51.02 © 2D vectors, Equation of @4
Given two points fine equation of line

NOT.51.11 ® 2D vectors, Scalar pod @4
Sealar product leading to quadratic equation)

NO1.52.04 O 2D vectors, Yaector alge @22
20 vectors; vector algebra; scalar product

M02.51.05 O 20 vectors. Equation of @4
Convert equation to cartesian form
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1
A vector equation of 2 line is ‘

Y

Find the equation of this line in the form e+ by=c whereq b andc e Z.

Working:

Answer

(Total 6 marks)
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P0.51.08  © Equation of a line
Find in cartesian form

Paper:

@4

P0.52.03  © 2D vectors, Vector alge ©24
Application to ships

MO1.51.10 © 20 vectars, Scalar prod @4
Find angle between two vectors

M01.52.03 @ 20 vectors, Equation of @17
A pplication to modsd cars coliding

7y V5782 @ 20 vectrs, Equstianciod

Given two points fine equation of line

NO.S1.11 B 2D vectors, Scalar prod @4
Sealar product leading to guadiatic equation

NOT.52.04 © 20 wectors, Yectar slge ©22
2D vectors; vector algebra; scalar product

M02.51.05 © 20 vectors, Equation of @4
Corvert equation to cartesian form

MO02.52.02 ® 2D vectors, Scalar prod ©23
Find & use eqt: angle between vectors

* Untitled

Three of the coordinates of the parallelogram STUV are S(-2, -2), T(7. 7). U(5, 15).

(a) Find the vector ST and hence the coordinates of V.
®)
(b)  Find a vector equation of the line (UV) in the form r =p + 2d where 2 = R.
@
1
(c})  Show that the point E with position vector ‘ " |1's on the line (UV), and find the value of £
L
for this point.
(=]
Cad
The point W has position vector | " | as R
W

@ @ If[EW

=2./13 . show that one vahe of ais —3 and find the other possible value of
a.

(i) For a=-3, calculate the angle between EW and ET .

(10)
(Total 19 marks)
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Find angle between two planes

Types

=

POS203 O 2D wectars, Yector alge @24
Applisation to ships

MO1.51.10 © 2D vectors, Scalar prod @4
Find angle between two vectars
M01.52.02 @ 20 vectors, Equation of @17
Application to model cars coliding
NO1.51.02 © 2D wectors, Equation of @4
Given two points fine equation of line
NOT.51.17 B 2D vectors, Scalar prod @4
Sealar product leading b quadiatic equation)
N1.52.04 © 2D vectors, Vector alge @22
20 vectors: vector algebra; scalar product
M02.51.05 © 20 vectors, Equation of @4
Convert equation to cartesian form
M02.52.03 @ 20 vectors, Scalar prod @23
Find & use eqt: angle between vectors

NO251.11 O 2D vectors, Equation of @4
Find anle betwesn two planes

Paper:
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Calculate the acute angle between the lines with equations

r= |‘4\‘ —5“4\‘ ad r= “ |
-1 3 N

Working

m

Answer

(Total 6 marks)
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i+ Find pt of intersection of 2 ines
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1M01.52.02 B 20 vectors, Equation of @17 [14]
A pplication to modsd cars coliding

N1.51.02 © 2D vectors, Equation of @4 [4]
Given two points fine equation of line

NOTST.1T W 2D vectors, Scalar prod @4 [4] o . . "
Scalar product leading to guadratic equation The lines intersect at the point P. Find the position vector of P.

N1 52.04 © 20 vectors, Vector alge®22 18] |=
2D vectors; wector slgebra; scalar praduct

MO2.51.05 © 2D vectors, Equation of @4 [€]
Convert equation to cartesian form

MO02.52.02 B 20 vectors, Scalar prod @23 [19]
Find & use eqt: angle between vectors

NO25111 © 20 vectors, Equation of @4 [5]
Find angle between two planes

NO2.52.04 B 2D vectors, Yector alge @7 [B]
2D vectors; wector algebra; scalar praduct

MO02.51.07 © 2D vectors, Intersectior @4 [€] —
Find pt of intersection of 2 lines 2 Answear

The vector equations of two lines are given below.

Working

m
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hd Find angle:

Types =] Papers .|

MOZ51.05 O 20 vectars, Equation of @4 5] ~ (2)  Find the scalar product of the vectors ‘
Corvert squation to cartesian form

'60\| |’— 30\|
.25/ L40 )

MO02.52.02 B 20 vectors, Scalar prod @23 [19] .
Find & uss eqt: angle betwsen vectors (b)  Two markers are at the points P (60, 25) and Q (30, 40). A surveyor stands at O (0, 0)

NOZ51.11 © 2D vectors. Equation of @4 8] and looks at marker P. Find the angle she turns through to look at marker Q.
Find angle between two planes

NO252.04 W 2D vectors, Vector sige®7 (6] Working.
2D vectors; vertor dlgebra, sealar product

M03.51.07 © 20 wectors, Intersectior @4 [B]
Find pt of intersection of 2 lines

MO02.51.12 © 2D vectors, Scalar prod @1 [21
20 vectors: scalar product

M03.52.02 © Solution of tiangles, 2D @17 [14]
Exact values

NO351.07 © 2D vectors, Equationof @4 (5]
E quations for same line

WO3.51.09 O 20 vectors, Scalar prod ©4 [€] Answers:
Find anle i

m
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NO252.04 B 20 vectors, Yector alge @7 6] =
2D vectors; weckor algebra; scalar praduct

MO03.51.07 © 2D vectors, Intersectior @4 [€]
Find pt of intersection of 2 lines
M03.51.12 © 2D vectors, Scalar prad ®1 [21

2D vectors; scalar product

M0352.02 O Solution of tiangles, 2D @17 [14]
Exact valuss

N03.51.07 © 2D vectors, Equation of @4 [€] =
Equations for zame line

N03.51.03 © 2D vectors, Scalar prod @4 [€]
Find angle:

NO352.01 © 20 wectors, Scalar prod ®19  [16]
Find position vectors; use eqt of ling

M04.51.13 © 2D vectors, Equation of @4 [B]
Find angle betwesn lines

MO04.52.01 © 2D vectors, Vector alge @18 [15]
Pasition vectors: magnitude -

Viewer

-
HIR

MO4.52.01 © 2D vectors, Yector algebra, Sealar product ®18

Posiion veclors; magniude

i} J

o
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(27 — 1Y

The points A and B have the position vectors | - | and | 3 ‘ respectively.
-2 -1
s R

@

(i)  Find the vector AB .

() Find ‘Tﬁi

The point D has position vector ‘ |
\23)

®)

Find the vector AD in terms of &

The angle BAD is 90°.

(©

(i} Showthatd=7.

(i) Write down the position vector of the point D.

The quadrilateral ABCD is a rectangle.

@

©

Item 30 of 52 in Question Finder, total marks: 512, time allowed: 537 min

Find the position vector of the point C.

Find the area of the rectangle ABCD.

i

)

)

3)

@

@)
(Total 15 marks)
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M02.51.07 O 20 vectors, Intersectior @4 6] =
Find pt of intersection of 2 lines

M03.51.12 © 2D vectors, Scalar prod @1 (2]
20 vectors; sealar product

M03.52.02 © Salution of triangles, 2D @17 [14]
Exact values

NO351.07 © 2D vectors, Equationof @4 (5]
Equations for same line

N03.51.03 © 2D vectors, Scalar prod @4 [E] =
Find angle 1

NO3.52.01 © 2D vectors, Scalar prod @19 [16]
Find position vectors; use eqt of line

MO4.51.12 © 2D vectors, Equationof @4 (8]
Find angle between nas

M04.52.01 © 20 wectors, Yector alge @18 [15]
Pasition vectars: magnitude

NO4.52.02 © 2D vectors, Scalar pred @18 [15]
Angle between vectors: ptof intersection of ines —

* Untitled =]

Viewer

-
HIR

N04.52.02 © 2D vectors, Sealar product, Equation of alr @18 [15]
£ngle between vectors; pt of intersection of lines

.

Item 31 of 52 in Question Finder. total marks: 512, time allowed: 537 min
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Points A B. and C have position vectors 4i + 2j. i — 3j and — 5i — 5j. Let D be a point on the
x-axis such that ABCD forms a parallelogram.
(a) () Find BC.

(i) Find the position vector of D.

@
(b)  Find the angle between BD and AC.
(O}
The line L, passes through A and is parallel to i + 4j. The Ine L; passes through B and is parallel
to 2i + 7j. A vector equation of L; is r = (4i + 2j) + s(i + 4j).
(c)  Write down a vector equation of Z; m the form r=b + tg.
@
(d)  Thelines L; and Ly intersect at the point P. Find the position vector of P.
(]
(Total 15 marks)
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Vectors .| [Guidsnce .| [Guestions .| N rqugpzD \fam?th: SR Equation of a line @8 [
Topes | Papms .| Car 1 moves in a straight line, starting at point A (0, 12). Its position p seconds after it starts is

ND452.02 O 2D wectors, Scalar prod @18 [15]
Anale betwesn vactors; pt of intersection of lnes

F5.51.08  © 30 vectors @F [E]
Pasition vectars

P5.51.11 B Vectors, 2D wectors, Sc@6 [€]
Angle between vectors

P55205 3D vectors, Equationof @15 [15]
Lpplication o fight
MO5S1.10 O Scalar product, Angles @4 [5]
Find cosine of angle betwesn two vectors

MO5.52.05 © 2D vectors, Equation of @20 [17]
Application to biavel: use equation of ine E

NO5.1.13 © 2D vectors, Equation of ©6 [€]
Application to welocity

NOS244 O 2D vectors, Vector sige @12 [12]
Foints on a circle

NOS.24B O 2D vectors, Equation of @8 81

Applisation to colision

* Untitled (=
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givenby I\\ |‘D\\ p|

W)

(2) Find the position vector of the car after 2 seconds.

@
Car 2 moves in a straight line starting at point B (14, 0). Its position ¢ seconds after it starts is
. (x)_ (14 (1)
weats (7] - ()-o[')
wyoole) s
Cars 1 and 2 collide at point P.
(b) (1) Find the value of p and the vale of g when the collision occurs.
(i) Find the coordinates of P.
)
(Total 8 marks)
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Wectors .| |Guidsnce .| |Questions .| ~l = MO7.222.030 3D vectors, Equation of a line, Angles, Inter @17 [17] T
A+ Application to two aircraft
Types e Papes .| In this question. distance is in metres. time is in mimites.
NO5.24B O 2D vectors, Equation of @8 | = . L. R :
Application to colizion Two model airplanes are each flying in a straight line.
WOE 122,020 Solution of tiangles, 20 @6 [5] . . . . .
Given 3 paints At 13:00 the first model airplane is at the point (3. 2. 7). Its position vector after { minutesis given
MDB.ZZ1 050 30 wectors, Scalar prod ®19  [19] (xy 3 (33
Given 2 pasition wectars P O
MOB 222,050 30 wectors, Scalar prod @19 [19] 171 | 10
Froblem solving bassd on cuboid \z) \7) {10}
NOEA.O7  © 3D vectors, Equation of @6 [€]
Given two points find equation of line (a) Find the speed of the modd airplane.
NOE11T  © 2D vectors, Scalar prod @6 [E] [#3)
Given co-onds find vectors and use scalar produc
MO71Z2.060 30 vectors. Veclor slge 8 (5] At 13:00 the second mode airplane is at the point (= 5. 10, 23). After two minutes. it is at the
Given constraints find parameters L .
I — £ point (3, 16, 39).
MO7.221.040 30 vectors, Equation of @22 [22] L
Given 2 points. find line, point of intersection and o o F
— x
W07 222,030 30 veclars, Equation of @17 [17] L . (<1 (21 [#]
Application to bwa aircraft - (b)  Show that its position vector after # minutes s givenby | 3 |=| 10 | +7|3
lz) \23) 8)
* Untitled =] @
(c)  The airplanes meet at point Q.
(1) At what time do the airplanes meet?
(i) Find the position of Q.
)
(d)  Find the angle &between the paths of the two arplanes.
(6)
(Total 17 marks)
« i B
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Vectors .| [Guidsnce .| [Guestions .| ~ M02. 222,070 3D vectors, Intersection of lines 26 [8] T
B 2 - Given two lings Hind point of intersection
Types o Papers o 2 r = =
2y M 3V (-1)
NOB111 O 2D wectors, Scalar prod @6 [5] The line L, is represented by r, = | 5 |+ 5| 2 | andtheline Ly by o= | -3 |+ 3
Given co-ords find vectors and use scalar praduc N | | R |
— | | | 1-4)
MO7.1Z2.060 30D vectors, Vector alge @6 [€] 13/ \3J L8] =)
Given corshaints find parameters

M07.221.040 3D vectors, Equation of @22 [22] The lines L; and L, intersect at point T. Find the coordinates of T.
Given 2 points; find ling; point of intersection and

W07.272.030 3D vectors, Equation of @17 [17]
Application to bwo aitcraft

NO7.2.02  © 30 vectors, Equation of @16 [16]
Based on cubaid

MO021Z2.080 30 vectors, Scalar pred @13 [13]
Given points use scalar product; find position vec

108221070 30 vectors, Scalar prod @7 71
Use perpendicularity to find a parameter

M08 221 090 30 wectors, Equation of @18 [16]
Given 2 pts and 2 lines: find angle; equation and | =

MOB.ZZ2.070 30 wectors. Intersectior ©E [E]
Gitve basc lines find poirt of intersection

m
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